
J 

X-565-67-246 

I '  

USERS MANUAL 

TELEMETRY DATA , 
, 

/ 

INTERPOLATION PROGRAM 
FOR 

OGO C&D EXPERIMENT 19 

(ACCESSION NUMBER) (THRU) 

(CODE) (PAGES) 

w /  

(NASA C R  OR TMX OR A D  NUMBER) ( O A T ~ O O R Y )  

GPO PRICE $ 
,'.. , -  

MAY 1967 
Y 

. *  

r .  

, 
' 7  

CFSTl PRICE(S) $ 

Ha. .-copy (HC) 

Microfiche (MF) 

W 653 July 66 

GODDARD SPACE FLIGHT CENTER 
GREENBELT, MARYLAND 

, 

- 

i 

I 



USERS MANUAL 

TELEMETRY DATA INTERPOLATION PROGRAM FOR 
OGO CED EXPERIMENT 1 9  

PREPARED UNDER THE TECHNICAL- 
D IRECTION OF BARBARA WALTON 

a 
FEBRUARY 1 9 6 7  

TELEMETRY COMPUTATION BRANCH 
INFORMATION PROCESS I NG D I  VI S I ON 

GODDARD SPACE FL IGHT CENTER 
GREENBELT, MARY LAND 

DOCUMENTATION BY: 
COMPUTER APPLICATIONS INCORPORATED 
S ILVER SPRING, MARYLAND 

a 



I. INTRODUCTION 

A. PURPOSE 

CONTENTS 

B. PROBLEM DEFINITION 

11. OPERATING INSTRUCTIONS 

A. REQUIREMENTS, LIMITATIONS, OPTIONS 
Requi rements  
Limitat ions 
Options 

Output Suppression Options 
Output/Device Modifications 
Data Selection Option 

B. INPUT 
Run Deck P repa ra t ion  

Deck St ruc ture  
Genera l  P rocedures  

No-Change P r o c e d u r e  
MASTER Change P rocedure  
O P E P  o r  SOEP Change P r o c e d u r e  
NOCH Indicator Card  
MASTER Indicator Card  
MASTER Options Card  
O P E P  o r  SOEP Indicator C a r d  
O P E P  o r  SOEP Options Card  
END Indicator Card  
ENDALL Indicator C a r d  

SaiLiple Deck 

C. S E T - U P  AND RUN PROCEDURE 
Run Set-Up 

Tape  Arrangement  
On- Line R e a d e r  
On- Line Pr in t e r  
J u m p  Switches 

Normal  Procedure  
Tape Interlock P r o c e d u r e  
Tape  E r r o r  Procedure  

Run Procec 'ure  

Page 

I- 1 

I- 1 

II- 1 

II- 1 
II- 1 
11-2 
II- 2 
11-2 
II- 3 
II- 3 

II- 4 
II- 4 
II- 4 
II- 6 
II- 6 
II- 6 
II- 6 
II- 8 
II- 9 
II- 10 
II- 12 
II- 13 
II- 15 
II- 16 
II- 17 

II- 18 
II- 18 
II- 18 
II- 18 
II- 18 
II- 18 
II- 19 
II- 19 
II- 19 
II- 19  

iii 



D. OUTPUT 
On- Line P r in t e r  
Plot ter  Output F i le  
IBM 7094 Output F i le  
H i s t o r y / E r r o r  Output F i le  

11- 2 0 
11- 2 0 
11-20 
11-20 
11- 20 

E. SAMPLE OUTPUT 
On- Line P r in t e r  
Plot ter  F i le  
IBM 7094 Output F i le  
H i s t o r y / E r r o r  Output F i le  

111. PROGRAM DESCRIPTION 

A. CALCULATION PROCEDURE 

B. FLOWCHARTS 

iv 

11- 2 0 
11-20 
11-22 
11- 34 
11- 38 

111- 1 

111- 1 

111- 1 



-~ 

I. INTRODUCTION 

A .  PURPOSE 

The p r i m a r y  purpose of the OGO C&D Exper iment  1 9 P r o g r a m  is to 
genera te  tabulations and plots (via the S t romberg  - C a r l s o n  4020 P lo t t e r )  
of data  obtained f r o m  two experiment  packages aboard  the spacecraf t .  
These  packages a r e  the Orbi ta l  Plane Exper iment  Package ( O P E P )  and 
the Solar  Orbi ta l  Exper iment  Package (SOEP). In addition, the p r o g r a m  
wr i t e s  the data  tabulations onto an IBM 7094 tape and produces a l is t ing 
of e r roneous  input data .  

B. PROBLEM DEFINITION 

F igure  1 is  a d i ag ram of the OGOC&D data  reduct ion s y s t e m  showing 
the position occupied by the Exper iment  19 p r o g r a m .  
the  p r o g r a m  c o r r e l a t e s  the  te lemet ry  data  (Decom tapes )  and the space-  
c r a f t  a t t i tude and orbi t  data (Atti tude/Orbit  tapes) .  
show, in the p r o g r a m  output, the or ientat ion of the spacec ra f t  at  the 
time the t e l eme t ry  data w a s  t ransmi t ted .  

C omputationally, 

The objective is to  
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11. OPERATING INSTRUCTIONS 

A. REQUIREMENTS, LIMITATIONS, OPTIONS 

R e q ui re  me nt s 

This  p rogram i s  executed as  a n o r m a l  Univac 1108 EXEC I1 job. A s  
i l lus t ra ted  by the process  flow d iagram below, it ut i l izes  a minimum of 
eight (8)  tape d r ives ,  the card r e a d e r ,  and the on-line pr inter .  

UNIVAC I108 Q 
I 

For printing using 
the GSFC 1401 
utility routine 

*Mount at least two output tapes each 
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Limitations 

(1) The Decom tape(s )  and the Atti tude/Orbit  t ape(s )  m u s t  
be mounted on different channels.  

(2 )  No partial  cycles can  be obtained f o r  the 64 kilobit t r a n s -  
mission r a t e  because  of the difficulty of determining a 
cycle at this ra te .  

Options 

In normal  operation, the p rogram is  designed to: 

(1) Write Orbi ta l  Plane Exper iment  Package ( O P E P )  tabulation 
and plot data on the plotter tape. 

( 2 )  Write Solar  Orbi ta l  Exper iment  Package (SOEP) tabula- 
tions on the plotter tape.  

( 3 )  Write Atti tudejOrbit  tape and Decom tape labels on the 
on- line pr in te r .  

(4) Write a n  IBM 7094 tape containing the O P E P  and SOEP 
tabulations. 

(5)  Write a H i s t o r y / E r r o r  tape containing e r roneous  Decom 
tape data ,  i f  any. 

( 6 )  Produce typewriter printouts of total  number of data 
f r a m e s  read and total  used. 

Using program control  c a r d s ,  the p rogram u s e r  can ei ther  indicate that the 
p rogram is to operate  normal ly  o r  define any  of s e v e r a l  processing options, 
These  options a r e  l is ted below: 

Output Suppression Options. 
outputs: 

Options exis t  for suppressing the following 

(1) SOEP tabulations 

(2)  O P E P  tabulations o r  plots 

(3 )  Decom o r  Atti tude/Orbit  tape labels 

(4) A l l  7094 output 

(5) Console printout of data f r a m e s  r ead  and data f r a m e s  used. 
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Output/Device Modifications. Options m a y  be elected to: 

(1) Produce  the O P E P  tabulation o r  S O E P  tabulation on the 
on-line pr in te r  instead of the plotter tape.  

( 2 )  Add a count on the  plotter tape  of the total  number  of 
plots produced. 

Data Selection Options. 
of ce r t a in  types of S O E P  a n d / o r  O P E P  to values  within the range of 
specified p a r a m e t e r s .  

The data se lec t ion  options limit the process ing  

The applicable data  types a r e :  

(1)  Load Bus Voltage 

( 2 )  SOEP t empera tu re  

( 3 )  OPEP tempera tu re  

(4) Pane l  t e m p e r a t u r e  

11- 3 



B. INPUT 

Input consis ts  of the following: 

(1) A n  EXEC. I1 run  deck. 

( 2 )  A Decom Tape produced by the Decommutation P r o g r a m .  

( 3 )  An Atti tude/Orbit  Tape produced by the Att i tude/Orbi t  
P r o g r a m .  

The OGO C&D Exper iment  19 P r o g r a m  ( p r o g r a m  complex 
file). 

(4) 

RUN DECK PREPARATION 

Deck Structure  

The run deck consis ts  of EXEC I1 con-rol  c a r d s  and one o r  m o r e  
p r o g r a m  control ca rds  ( see  F igure  2).  
used to  indicate that  no processing options a r e  to be exerc ised ,  o r  to 
define the options des i red .  

The p rogram control  c a r d s  a r e  

When no options a r e  des i r ed ,  the run  deck contains only the NOCH 
(no changes) indica.tor c a r d  following the XQT START EXEC I1 control  
card .  When options a r e  des i red ,  they a r e  defined in MASTER, O P E P ,  
a n d / o r  SOEP option decks.  
a r e  a s  follows: 

The types of options defined in  each c a s e  

MASTER Option Deck: 
such a s  suppression of the SOEP tabulation, output of 
the O P E P  tabulation on the on-line pr in te r  instead of 
the plot tape,  etc.  

defines outpiit processing options 

O P E P  Options Deck: defines data select ion options. This 
is done by supplying p a r a m e t e r  values for  load bus vol- 
tage, panel tempera ture ,  O P E P  t empera tu re ,  a n d / o r  
SOEP tempera ture .  
the range of the p a r a m e t e r s  will be selected for processing.  

Only those O P E P  data values within 

SOEP Options Deck: 
but for  S O E P  data selection. 

the s a m e  a s  the O P E P  Options Deck, 
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/ FIN 

/ V MSG ON UNITS SET-UP CARD 

Decks may appear 

by ENDALL Card. 

V R U N  I SOO8, I RBAW 0403, KP/I 00006, 40,200 

F i g u r e  2.  Run Deck St ruc tu re  
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An option deck cons is t s  of a leading indicator  c a r d  (MASTER, SOEP,  
o r  O P E P ) ,  t ra i l ing option c a r d s ,  and a t e r m i n a l  indicator  (END).  The 
indicator  cards  contain a mnemonic indicator  word in  columns 2 - 7 ;  all 
o ther  columns a r e  blank. 
fixed fields in columns 2 through 42;  each  f ie ld  is separa ted  f r o m  the next 
by a blank column. 

The options c a r d s  cons i s t  of up to s i x  6 -cha rac t e r  

When more than one option deck is present ,  the decks may appea r  in  
any  o r d e r ;  option c a r d s  m a y  l ikewise appea r  i n  any o rde r .  
option decks is signalled b y  an ENDALL indicator  c a r d .  

The end of all 

Genera l  P rocedures  

The  following a r e  genera l  p rocedures  for  exerc is ing  all pe rmis s ib l e  
p r o g r a m  control  operat ions.  
and sample  run decks a r e  given l a t e r  in  this  sect ion.  

The fo rma t s  of the p r o g r a m  cont ro l  c a r d s  

(a )  No-change P rocedure :  P l ace  a NOCH indicator c a r d  
a f te r  the AXQT START ca rd  in the r u n  deck; no o ther  
program control  c a r d s  a r e  requi red .  

(b) MASTER Options P rocedure :  P r e p a r e  a MASTER options 
deck consis t ing of the following ( in  the o r d e r  l is ted) :  

. A MASTER indicator  c a r d  

. One o r  m o r e  MASTER options c a r d s ,  i n  any  o r d e r  

. A deck te rmina t ion  indicator ,  which may be e i ther  
1)  a n  END indicator  c a r d  o r  2 )  the word END entered  
in the  l a s t  non-blank field of the  last MASTER option 
ca rd .  

(c)  O P E P  o r  S O E P  Option P rocedure :  O P E P  and' S O E P  option 
decks must be prepared  sepa ra t e ly  (although both r n a y  appea r  
in  the r u n  deck).  The deck cons is t s  of the following: 

. An O P E P  o r  S O E P  indicator c a r d  I 

. F r o m  1 to  4 O P E P  o r  S O E P  options c a r d s ,  i n  any 
o r d e r  

. An END indicator  ca rd  
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(d) Terminat ion Procedure :  the end of all p rogram control  
c a r d s  (decks)  is signalled by an E N D A L L  c a r d ,  which must 
be the last p r o g r a m  control c a r d  in the deck (except when 
NOCH is used).  

11- 7 



NOCH Indicator C.ard 

C. olumn Contents 

( a )  Usage: Indicates that  no p rogram cont ro l  options ( s e e  
Options, page 11-2) a r e  to be exe rc i sed .  When NOCH is 
used, n o  o ther  p rogram cont ro l  c a r d  is requi red .  

Me ani  ng 

(b) Format :  

1 

2 - 5  

Blank 

NOCH 

6- 72 Blank 

73-80 Card  ID (optional) 

( c )  Example: 

11 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  

3 3 3 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ~  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

5 1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 l l l l l l l l l l l l l l l l l l l l l l l  

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ~ 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9  

1 2 3 4 5 6 1 8 9 IO 11 12 13 I4 15 16 11 18 19 20 2l 21 23 24 25 26 21 28 29 30 31 32 33 34 35 36 31 38 39 40 41 41 43 U 45 46 47 48 49 SO 51 52 53 54 55 56 51 M 59 60 61 62 63 

6 6 1 6 ~ 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  

8 8 8 8 ) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 0 8 8 8 8 8 8 8 8 8 1 8 8 8 8 8 8 8 8 8 0 8 8 8 8 8 8 0 8 8 8 8 8 8 8 8 8 8 8 8 8  

1 2 3 4 5 6 1 8 9 10 11 12 13 14 I5 16 I1 I8 19 20 ll 22 23 24 25 26 21 2829 30 31 32 31 34 $536 31 3819 40 41 42GU 4546 41 4114950 51 5253 54 5556 57 58 5960 51 61 63 
1 x 1 ~  ~ ~ . 1  I 
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MASTER Indicator C a r d  

(a) Usage: signals the beginning of a MASTER option deck. 

Column Contents 

1 Blank 

2- 7 MASTER 

8- 72 Blank 

73-80 Card  ID (optional) 

(b) Forma t :  

Meaning 

Output a n d / o r  device 
options a r e  defined i n  
a t ra i l ing  MASTER 
Option Card.  

(c) Example: 

r., 
t i’ I-: 

I 1  
! I  

0 0 0 ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  

3 3 3 3 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

4 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

5 5 5 5 5 I 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

1 2 3 4 5 6 J I 9 10 11 12 13 14 15 16 17 I8 19 20 Zl 22 23 24 25 26 21 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 U 45 46 47 40 49 50 51 52 53 54 55 56 51 58 59 80 61 6 

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8  

9 9 9 9 9 9 1 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ~ 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9  
1 2 3 4 5 6 7 8 9 i o  11 I2 13 14 15 16 17 I8 19 20 21 22 23 24 25 26 21 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 51 58 59 60 SI 62 

I IBY 50.1 I 
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MASTER Options Card  

( a )  Usage: defines f r o m  one to six MASTER processing 
options. 
Table below) m a y  appea r  i n  any o r d e r .  

The mnemonic option words ( see  the Option 

(b)  Forma t :  

Columns 

1 

2 - 7  

9- 14 

16-21 

23-28 

30-35 

37-42 

8 

15 

22 

2 9  

36  

43-  72 

73 - 80 

C. ontents 

Blank 

1 to  6 of the 

options defined in  the 

table below; the en t ry  

in  each field should be 

left justif ied; blank fields 

and mispunched option words a re  ignored 

Blank 

Card  ID (optional) 

c 

11- 10 



(c) Option Table: 

MNE M ONIG 

NOPLOT 

NOSOEP 

NOOPEP 

PRINT0  

PRINTS 

NO7094 

NOIDEC 

NOIDA T 

PLTNUM 

NOFRMS 

END 

Meaning 

Suppress  O P E P  plots. 

Suppress  output of SOEP tabulation data .  

Suppress  output of O P E P  tabulation data 
and plots. 

P r i n t  O P E P  tabulation on the on-line p r in t e r  
instead of the plot tape.  

P r i n t  SOEP tabulation on the on-line pr in te r  
instead of the plot tape.  

Suppress  output of IBM 7094 output file. 

Suppress  on-line pr ints  of Decom Tape 
r eco rd  labels.  

Suppress  on-line pr ints  of Att i tude/Orbi t  
Tape  record  labels .  

Wri te  the total  number of plots (count) 
on the plot tape.  

Suppress  on-line pr int  of f r a m e s  r ead  and 
f r a m e s  used, 

End of MASTER options; mus t  be the l a s t  
nonblank en t ry  in the last MASTER Option 
C a r d  ( see  END Indicator Card) .  

(d)  Examples  (including MASTER indicator  c a r d )  

I l 
0 0 0 ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

~ 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  

2 2 2 ) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ? ? ~ ? 2 2 2 2 2 ~ 2 2 2 2 2 2 2 ~ 2 2 2 2 2 2 2  

1 2 3 4 5 6 7 8 9 IO 11 12 13 I4 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 j 5  36 37 38 39 40 41 42 43 44 45 46 41 48 49 50 51 52 53 Y 55 56 57 58 59 60 61 62 63 M 65 66 67 68 69 70 7l 72 73 

- 
- - ‘ ‘ 5 7 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 = ’  
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O P E P  o r  SOEP Indicator C a r d  

(a) Usage: signals the beginning of a n  O P E P  o r  S O E P  option 
deck. The c a r d  must be followed by at l ea s t  one O P E P  o r  
SOEP options card .  

(b) Forma t :  

Columns 

1 

2-5 

6- 72 

73-80 

( c )  Example: 

Contents 
~ 

Blank 

Ei ther  SOEP o r  
O P E P  

Blank 

Card  ID (optional) 

Meaning 

Tra i l ing  c a r d s  (option 
c a r d s )  define p a r a m e t e r  
values for suppress ing  
processing of data not 
within the range of the 
specified values.  

1 1  I 
0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

5 5 5 1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

6 6 1 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 I5 16 I7 18 I9 20 21 22 23 24 25 26 21 28 29 30 31 32 33 34 35 % 37 % 38 40 41 42 43 U 45 48 I1 48 49 50 51 52 53 Y 55 56 57 511 59 

l l l l ~ l l l l ~ l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 0 6 8 8 6 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8  

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9  
1 2 2 4 5 6 7 S 91011121314151611 1EI9202l222324252627252~3l3233U3S~~73~rJk0414243Uk54641k~4850515253Y5556575~ m 
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O P E P  o r  S O E P  ODtions Card  

Contents 

(a) Usage: defines one of four possible O P E P  o r  SOEP data 
selection options. The form of the definition i s ,  

Meaning 

NAME valuel  value2 

LOAD 
O P E P  
S O E P  
P A N E L  

Blank 

xxxx. xx 

where 

Identifies the type of data t o  be  
selected according to  pa rame te r s  
in co l s .  9-21, where 
LOAD = load bus voltage 
O P E P  = O P E P  tempera ture  
S O E P  = S O E P  t empera tu re  
PANEL = panel t empera tu re  

Minimum pa rame te r  value,  r ight-  
justified with leading blanks 

NAME = a mnemonic word identifying 
the type of data to  be selected 

~~ ~~ 

Blank 

xxxx. xx 

Blank 

Card  ID (optional) 

va lue l  = minimum pa rame te r  value 

Maximum pa rame te r  value,  r ight-  
justified with leading blanks 

value2 = maximum pa rame te r  value 

F o r  the data type named,  only data values within the range 
of the two specified parameters  will be  selected fo r  proces-  
sing. 

(b) Forma t :  

C olumns 

1 

2-6 

7 -  8 

9- 14 

15 

16-21 

2 2 -  7 2  

7 3 - 8 0  

Blank I 
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(c)  Restrictions V 

( 1 )  The parameter values may have a leading sign; no 
sign implies plus. 

(2) A blank parameter field does not imply zero; zero 
parameters must be explicitly defined. 

(3) The option cards may appear in any order following 
the applicable O P E P  or SOEP indicator card. 

(d) Examples (including indicator cards) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

t . 1: t! 1 17. '! q 
I I 

. ( 11111 
o o o o o o o o o o o o ~ ~ o o o ~ o ~ ~ o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o ~  
1 2  3 4 5 6 1 8  9 101112 1 3 U  1516 I 1 1 8 1 9 2 0 ~ 2 2 2 3 2 ~ 2 5 ~ 2 1 ~ 2 9 3 0 3 l 3 2 3 3 ~ 3 5 ~ 3 7 M 3 9 4 0 ~ 1 4 2 4 3 U 4 5 4 ~ 4 1 4 8 4 9 5 0 5 1 ~ 2 5 3 5 4 5 5 ~ 6 5 1 5 @ 5 9 6 l 6 1 6  

--,3 , r, ,-. c .:.r i: r, . .  
I I 

I 
o o o o o o o o o o o o ~ ~ o o o o o ~ ~ o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o  
1 2 3 4 5 6 1 8 9 IO I1 I2 13 I4 15 16 I1 I8 19 20 21 22 23 24 25 26 27 28 29 30 31 32 31 34 35 X 31 M 39 40 41 42 43 44 45 I k  47 48 49 50 51 57 53 54 55 56 51 58 59 60 61 6? 63 64 65 66 

( 11'1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '  

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 , 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ~  

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ~ ~  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 ~  

1 2 3 4 5 6 1 8 9 IO I1 12 I3 I4 15 16 I1 18 19 20 Zl 22 23 24 25 26 21 28 29 30 31 32 33 34 35 36 31 38 39 40 41 42 43 44 45 46 41 48 49 50 51 52 53 54 55 56 51 58 59 60 61 62 63 64 65 66 61 68 69 1 

5 5 5 ) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !  

6 1 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 1  

0 0 0 8 0 0 0 a a 8 0 a 0 0 a 8 0 0 0 0 0 g a a a 0 0 ~ a 0 0 0 a 0 0 a 0 a a a a a 0 0 ~ 0 a a 0 a 0 a a 0 0 0 0 0 0 a 0 a a 0 0 a a 0  
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END Indicator Card  

Column 

1 

2 - 4  

5- 72 

73-80  

c 

*I 

C ontent s Meaning 

Blank 

END End of a n  O P E P ,  SOEP,  
o r  MASTER options deck. 

Blank 

Card  ID (optional) 

. 

4 4 4 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 ~  

5 1 1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a  

(a) Usage: s ignals  the end of a n  O P E P ,  SOEP,  o r  MASTER 
deck. Its use  at the end of O P E P  and S O E P  decks is 
requi red .  With MASTER decks ,  the END c a r d  is not 
requi red  i f  END is the last  en t ry  in the last c a r d  of the 
deck. 

(b) Forma t :  

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9  
1 2 3 4 5 6 7 I 9 10 I1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 21 29 30 31 32 33 34 35 M 37 18 39 40 41 42 13 U 45 46 47 48 49 5 0  51 52 53 54 55 56 57 M 59 6 0  61 

I IDY 50.1 1 



ENDALL Indicator Card  

Columns Contents 

1 Blank 

( a )  Usage: s ignals  the end of all p rogram control  c a r d s  (option 
decks). 
is used. 

(b) Format :  

ENDALL is not requi red  when the NOCH c a r d  

Meaning 

8- 72 

73-80 

2- 7 

J Blank 

Card  ID (optional 

ENDALL End of all p r o g r a m  control 
ca rds .  

( c )  Example 

1 2 1 4 5 6 1 I I IO 11 12 13 14 I5 I6 11 U 19 M Zl 222324 25 26 21 282930 3: 32 3114 35% 37 383840 41 42 4 3 4 4 4 5 4 6  I1  b84950 51 525351 55 56 51 i 
1 11 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 2 3 I 5 6 1 I 9 10 11 12 13 14 15 16 I1 18 19 20 ?I 22 23 24 25 26 21 2d 29 30 31 32 33 M 35 36 31 38 39 40 41 42 43 44 45 46 41 40 L9 50 51 52 53 51 55 56 51 

1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

3 3 3 3 3 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

4 4 4 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

5 ~ ( 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6 6 6 6 6  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

a 8 8 0 a a 0 t a a a a a ~ a a a a a a a a a a a a a a a 0 8 a a 0 a a m a a a a a a a a 0 0 a a a a a a a ~ a a a  

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9  
Imi8Eb-q 

. 
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SAMPLE DECK 

The sample  deck below contains a MASTER Option Deck, a n  OPEP 
Option Deck and a SOEP Option Deck. 
inser ted  behind the XQT S T A R T  card  ( r e f e r  to F igure  2) .  

A s  s ta ted e a r l i e r ,  this deck i s  

. - - I  
.. . 

.I I '  I 
O O O ) ( O O O O O O O O O O G O O O O O O O O O O O O O O O O O c O O O O O O O U O O O O O O O ~ O U O ~ O O O O O ~ ~ G O O O ~ O O O O ~ O ~  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 I5 16 i7  ;B I9 13 21 :2 23 24 25 26 27 ?B 29 30 31 32 13 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 5C 51 52 53 54 55 56 5. 58 59 60 61 E2 62 € 4  65 66 61 68 69 IO I1 72 

1 1 ( 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l ~ l l l l l l l l l l l ~  

3 3 3 3 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ~ 3 3 3 3  

2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 i  

4 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 $ 4 4 4 4 4 4 4 4 4 4 4 ~ 4 4 4 4 4 4 ~ 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

5 5 5 5 5 1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 j 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 ~ 5 5 5 5 5 5 5  

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 E 6 6 6 6 6 E 6 6 6 6 6 6 6 6 6 6 6 6 ~ ~ 6 6 6 6 6 6 6 6 6 6 6  

7 ~ l l l l l l l 7 l l 1 l ~ l l l l l l l l l l l l l l l l l l l l l l l l l l l l ~ l l l l l l l l l l l l l l l l l ~ l l l l l l l l l l l l  

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 ~ 8 8 8 8 8 8 8 8 3 8 8 8 8 8 8 8 ~ 8 8 8 8 8 8 R 8 8 8 8 ~ ~ E 8 8 8 E 8 8 8 8 6 0 8 8 8  

9 9 9 9 9 9 ( 9 9 g Y 9 9 9 9 9 g 9 9 9 9 9 9 9 9 9 9 9 ~ 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 s ~ 9 9 q 9 9 9 ~ 9 9 9 9 9 9 ~ 9 9 ~ 9 9 s 9 9 9 9 9 ~  
1 2 3 4 5 6 7 8 9 IO  11 12 13 14 15 16 I7 I8 19 20 21 22 23 24 25 26 27 28 29 30 31 31 33 34 35 36 37 38 :9 40 41 42 43 44 45 46 47 48 49 58 51 52 57 54 55 58 57 58 59 60 61 61 63 64 65 56 67 68 69 70 71 7: 

r i E M z E 8 i i  
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C.  S E T - U P  AND RUN PROCEDURE 

R U N  SET-UP 

TaDe Arrangement  

Logical 
Unit 

B::: 

c. :: 

F 

H 

R 

S 

hkMus t 

Operational 
Label  

DECOM 

ATTORB 

P R  OGF 

PLOTR 

OUT94 

HSTERR 

DescriDtion 

A l l  S50 DEC.OM input fi les 

A l l  S50 Atti tude/Orbit  input fi les 

P r o g r a m  complex file 

Blank plotter output tape (ring-in) 

Blank IBM 7094 output tape (r ing-in)  

Blank H i s t o r y / E r r o r  output tape ( r ing- in)  

)e mounted on different channels .  

NOTE 

Ass ign  at l ea s t  two units each for the plotter output 
and the H i s t o r y / E r r o r  output. 

Ca rd  Reader  

The run  deck ( r e f e r  to  F igu re  2 )  is r e a d  f r o m  the on-line c a r d  r e a d e r .  

On-Line P r in t e r  

E r r o r  messages ,  routine operational m e s s a g e s ,  the p r o g r a m  list ing 
and s o m e  of the p rogram output (when the pr in te r  option is se lec ted)  a r e  
produced on the on-line pr in te r .  

Jump  Switches 

No special  j ump  switches a r e  requi red .  
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RUN PROCEDURE 

Normal  P rocedure  

(1)  Set  up and ready  the required tapes  ( r e f e r  to  Tape Arrangement ) .  

~I (2) Load the run  deck and ready the r e a d e r .  

I B  (3)  Ready the on-line pr in te r .  

(4) To init ialize the p rogram,  init ialize the  c a r d  r e a d e r  

(5)  After p r o g r a m  init ialization, the following m e s s a g e s  will 
occur:  

MAKE SURE F I L E S  ATTORB AND DECOM ARE MOUNTED 
ON DIFFERENT CHANNELS. 

ASSIGN AT LEAST TWO UNITS FOR F I L E S  ( A )  PLOTR 
(6) HSTERR. 

I F  TAPE INTERLOCK OCCURS ON F I  LES::DECOM::,::ATTORB::, 
KEY I N  AN F 

I F  TAPE ERROR OCCURS ON F I  LES::DECOM::,::PLOTR::, 
ATTORB::,::OUT94::,AND/OR::HSTERR::, KEY I N  A C .  

T h e s e  m e s s a g e s  a re  r e m i n d e r s  to the opera tor .  

Tape Inter lock P rocedure  

When a tape in te r lock  occur s ,  the p r o g r a m  hal ts  and types: 

INTERLOCK ON CH/U 

where ,  

CH = channel number  

U = unit number  

The ope ra to r  m u s t  key-in F. 
t e rmina te  the run.  

If this procedure  fails to  remedy the in te r lock ,  

Tape E r r o r  P rocedure  

When a tape  e r r o r  occur s  (other than the PROGF f i le) ,  the  p r o g r a m  
hal ts  and types:  
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TAPE ERROR 

~ E. SAMPLE OUTPUT 

The operator m u s t  key-in C. 
e r r o r ,  terminate  the run. 

If this procedure  fai ls  to r emedy  the tape 

If a tape e r r o r  occurs  on the PROGF f i le ,  t e rmina te  the run. 

D. OUTPUT 

On- Line Pr in te r  

Various f r a m e  numbers ,  r eco rd  numbers  and page totals may be 
displayed near conclusion of a p rogram run. 
SOEP tabulations are printed on the on-line pr in te r  when the option t o  do  
so i s  selected. 

In addition, O P E P  and 

Plo t te r  Output F i le  

SOEP and O P E P  tabulations and logarithmic plots a r e  wri t ten on the 
plotter output fi les.  
the S t romberg  - Car l son  4020 Plot ter .  

These  plots and tabulations a r e  then displayed on 

IBM 7094 Output F i le  

The I B M  7094 output tape contains all SOEP and O P E P  tabulations. 

H i s t o r y / E r r o r  Output F i le  

The Hi s to ry /Er ro r  output file contains e r roneous  DECOM input data.  

On-Line Pr in te r .  
following page. 

A sample  of on-line pr in te r  output is shown on the 
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Plot te r  F i le  

Samples  of plotter file output (writ ten on the S t romberg  - Car l son  
4020 P lo t t e r )  a r e  shown below. 

i- 

n 

Q r 

c- < 

W T -. 
c 

v) w v )  

v (3 (u 

N 

N 
N 

x 
LK 
LE W ,I 

* 

c 

W 

-. 
c 

, c ” 

W cs c 
I- 
J 

> 
0 

LL 
W t- 

In 

U 
W 
U Cl 

U 

B 
L 

ulv)v)v)v)v)~ulululv)ululululv)v)v)v)v)ulv)ulv)v)v)v)v)v)v)v)v) 
o u n u u u o o u no u o u o u u u u o o u c u u u r> id r> a u u 
Z Z Z Z Z Z Z Z Z Z Z  

u u u u u u u u u u u u u u u v v u v u v u u u u u u u ~ ~ u ~ v  
w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w  
v)u1v)v)lnv)v)v)v)v)v)v)v)v)v)v)v)v)v)v)v)v)v)v)u1lnln’Alnln~ln 

43 O 0 O 0 0 O O O Q (3 ;5 E x 6 ;5 z 8 8 f B 5 8 6 z :* < 7,4  z 

m “. ‘I “, .7 ‘I, .x, b. ‘I. ffi u, ffi 05 ffi ‘I, u, v> 5 5 u, ffi ffi u, m (CI .z ffi w, m w, ‘I, u, 
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IBM 7094 Output Tape 

Sample output from the IBM 7094 output file is shown below. 
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His to ry  / E r r o r  Output File 

Sample output f r o m  the H i s t o r y / E r r o r  output file is shown below. 
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111. PROGRAM DESCRIPTION 

A .  CALCULATION PROCEDURE 

The  ma in  routine (START) maintains cont ro l  of all t r ansmiss ion  r a t e  
process ing ,  p e r f o r m s  all input functions except the reading of the Atti tude/ 
Orbi t  f i le,  and d i r ec t s  all output functions. 

The execution of the p rogram begins with the ma in  routine which r e a d s  
the Run Deck containing specified English mnemonics  which designate  the 
options des i red .  
F r o m  this  header  the kilobit r a t e  and mode type is determined.  
indicates  flexible format  mode,  the file i s  backspaced and a different  s e t  of 
vec to r s  a re  turned on; but if the header  indicates n o r m a l  data mode ,  no 
backspacing takes  place and no vec tors  a r e  s e t  s ince all sub -p rograms  a r e  
init ially s e t  fo r  this  type of fi le.  Following this bas ic  init ialization, the 
ma in  p r o g r a m  reads  ten r e c o r d s ,  de te rmines  which p rocesso r  subrout ine 
is n e c e s s a r y  fo r  this data ,  and rel inquishes  control  to  i t .  

The f i r s t  header  of the DECOM file on tape is then read .  
If the header  

The  p r o c e s s o r  subrout ine makes  a pass  over  the data searching  for  a n  
ION o r  a n  ELECTRON cycle and upon locating a cycle  a ca l l  is  made  to  the 
c o r r e c t  computation routine.  In the computation rout ine,  a calculated 
c u r r e n t  is computed f r o m  the t e l eme t ry  analog value and a s t e p  voltage. 
This  r e su l t ,  and its re la ted  t i m e  and s t e p  voltage,  i s  s tored  in  a working 
m a t r i x  which is subsequently used by the output subroutine.  
subrout ine then r e t u r n s  to  the p rocesso r  subrout ine.  If the p r o c e s s o r  sub-  
rout ine observes  128 consecutive s teps  of e i the r  cycle ,  it ca l l s  the output 
rout ine at which t i m e  the cycle i s  e i ther  tabulated a n d / o r  plotted depending 
on the  option switches.  Return  again is  made  to the p rocesso r  subrout ine.  
Upon exhausting the available data,  the p rocesso r  designates  to the ma in  
p r o g r a m  the number  of r eco rds  to r ead  and the location in  which to s t o r e  
them and r e t u r n s  to the ma in  program.  

The computation 

This  procedure  is repeated until all the input data  has  been  read .  
th i s  t i m e ,  the  main p r o g r a m  directly ca l l s  t h e  output routine indicating an 
end of job  act ion.  
generated,  then empt ies  all buffers and rewinds all tapes .  

A t  

The output routine now de te rmines  what outputs were  

B. FLOWCHARTS 

The ma in  routine f lowcharts  f o r  the OGO-C &D Exper imen t  19 P r o g r a m  
are  shown on the following pages.  
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